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Alignment of several frizzled family members 



1^ 



f z3/inouse 
£z4/mouse 
f zS/mouse 
f zB/hiiinan 
f zdS/hxaman 
fzl/rat 
f z2/rat 
f z/Dros 
f z2/Dros/ 



£z3 /mouse 

£z4 /mouse 

£z8/mouse 

£z5/h\unan 

£zd9/h\uiian 

£2l/rat 

fz2/rat 

£z/Dros 

f z2/Dros/ 



amino terminal domain 

MAVSWIVFDLWLLTVFLG- - -QIGGHS - - 

- -MAWPGTGPS SRGAPGGVGIiRLGLLLQFLLLLKPTLGFGD- 

MEWGYIi LEVTSLLAALAVLQRS SG - AAAASAK- - - 

MARPDP SAPPSLL- -LLLLAQLVG-RAAAASK- - - 

- MAVAPLRGALLLWQLLAAGGAALE IGRFD PERGRG - - 



LFSCE 

EEERRCD 

ELACQ 

APVCQ 

AAPCQ 

LEAPLLLGVRAQPAG QVSG-PGQQRPPPPQPQQGG- -QQYNGERG- -ISIPDHGYCQ 

MRARSAL PRSALPRLLLPLIiLLPAAGP- -AQFHGEKG- -ISIPDHGFCQ 

ILPTLIQGVQRYDQS PLDASPYYRSGGGLMASSG- - -TELDG LPHHNRCE 

GLVLLLTSCRADGPL HSADHGMGGMGMGGHGLD-ASPAPGYGVPAIPKDPNLRCE 

* : 

CRD 



PITLRMCQDLPyNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAPIC 
PIRIAMCQNLGYim?KMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMC 
EITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPIC 
EITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFLCTMYTPIC 
AVEIPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSLYAPMC 
P I S I PLCTD I AYNQT I M PNLLGHTNQED AGLE VHQ F Y P LVKVQCS AELKFFLCSMYAP VC 
PISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVC 
PITISICKNIPYNMTIMPNLIGHTKQEEAGLEVHQFAPLVKIGCSDDLQLFLCSLYVPVC 
E I T I PMCRGIG YNMTS FPNEMNHETQDEAGLEVHQFWPLVE I KCS PDLKFFLCSMYTPIC 



CRD 



f z3/mouse M-EYGRVTLPCRRLCQRAYSECSKLMEMFG 

f z4/mouse TEKINIPIGPCGGMCLSVKRRCEPVLREFG 

£z8/mouse LEDYKKPLPPCRSVCERAKAGCAPLMRQYG 

£z5/human LPDYHKPLPPCRSVCERAKAGCSPLMRQYG 

£zd9/human TDQVSTPIPACRPMCEQARLRCAPIMEQFN 

fzl/rat t-VLEQALPPCRSIjCERA-QGCEALMNKFG 

£z2/rat T- VLEQAI P PCRS I CERARQGCEALMNKFG 

f z/Dros T-ILERPIPPCRSLCESA-RVCEKLMKTYN 

£z2/Dros/ LEDYHKPLPVCRSVCERARSGCAPIMQQYS 



-VPWPEDMECSRFPDCD-EPYPRLVDLN- - 
-FAWPDTLNCSKFPPQN-DHNHMCMEGP- - 

- FAW PDRMRCDRIj PEQG - N PDTLCMD YN - R 

- FAWPERNSCDRLPVLGRDAEVLCMDYN-R 
- FGWPDSLDCARLPTRN-DPHALCMEAPEN 
- FQWPDTLKCEKFPVHG- - AGELCVGQNTS 
-FQWPERLRCEHFPRHG- -AEQICVGQNHS 
-FNl'/PENLECSKFPVHG- -GEDLCVAENTT 
- FEWPERMACEHLPLHG-DPDNLCMEQPSY 



£z3/mouse 
f z4/mouse 
£z8/mouse 
£z5/human 
f zd9/h\iman 
£zl/rat 
f z2/rat 
f z/Dros 
£z2/Dros/ 



LVGDPTE--- 

---GDEE VPLPHKTP- 

TDLTTAAPSPPRRLPPPPPPGEQPPSGSGHSRPPGARPPHRGGSSRGSGDAAAAPPSRGG' 

SEATTAPPRP- - -FPAKP- - -TLP- -G-----PP G APAS -GG 

ATAGPAEPHK GLGM LP VAPRPARPPG 

DKGTPTPSL L r PE FWTSNPQHG 

EDG- -TPAL li-- TTAPPSGLQPG 

SSA STAATPTRSVA 

TEAGSGGSSG GSGG SGSGSGSGGKRKQGGSGSGGSGAGGSSGSTSTKPCR-GR 



Figure 2b 



amino terminal domain continued 



TMl 



-I- 



fz3/mouse YSFLHVRDCSPPCPN MYFRREELSFARYFIGLISIICLSATLFTFLTFLIDVTR 

f 24/inouse - -LNCVLKCGYDAG- - - LYSRSAKEFTDIWMAVWASLCFISTTFTVLTFLIDSSR 

fz8/mouse -KTGQIANCALPCHN PFFSQDERAFTVFWIGLWSVLCFVSTFATVSTFLIDMER 

fzB/hxunan -RTGQVPNCAVPCYQ- PSFSADERTFATFWIGLWSVLCFISTSTTVATFLIDMDT 

f zd9/hviman - -RSCAPRCGPGVEV FV/SRRDKDFALVWMAVWSALCFFSTAFTVLTFLLEPHR 

f 2l/rat LGEK- - -DCGAPCEPTK\rYGLMYFGPEELRFSRTWIGIWSVLCCASTLFTVLTYL\pMRR 

f z2 /rat LGER- - -DCAAPCEPARPDGSMFFSHHHTRFARLWILTWSVLCCASTFFTVTTSLVAMQR 

fz/Dros VGGKDLHDCGAPCH AMFFPERERTVLRYWVGSWAAVCVASCLFTVLTFLIDSSR 

fz2/Dros/ QRIAGVPNCGIPCKG PFFSNDEKDFAGrjWIALWSGLCFCSTLMTLTTFIIDTER 



ru 

in 



fz3 /mouse 
f 24/mouse 
f z8/mouse 
f zS/human 
f zdS/human 
fzl/rat 
f z2/rat 
fz/Dros 
f z2/Dros/ 



f z3/mouse 
f z4/inouse 
f z8/iaouse 
f z5/htiinan 
f zd9/h\iinan 
fzl/rat 
f z2/rat 
fz/Dros 
f z2/Dros/ 



f zB/mouse 
f z4/mouse 
f zB/mouse 
f z5/hujnan 
fzd9/ human 
fzl/rat 
f z2/rat 
fz/Dros 
f z2/Dros/ 



I- 



TM2 



-1^ 



extracellular domain loop 1 



FRYPERPII F YAVC YMMVS LIFFIGFLLE - DRVACNAS SP 

FSYPERPIIFLSMCYNIYSIAYIVRLTVGRERISCDF 

FKYPERP 1 1 FLS AC YLFVS VGYLVRLVAGHEKVACSGGAPGAGGRGGAGGAAAAGAGAAG 

FRYPERPI I FLSACYLCVSLGFLVRLWGHASVACS 

FQYPERPIIFLSMCYNVYSLAFIiIRAVAGAQSVACD 

FSYPERPIIFLSGCYTAVAVAYIAGFLLE-DRWCNDKFAE 

FRYPERPI IFLSGCYTMVSVAYIAGFVLQ-ERWCNERFSE- 

FRYPERAIVFLAVCYLWGCAYVAGLGAG-DSVSCREPFPPPVK- - -LG- - - -- 

FKYPERPIVFLSACYFMVAVGYLSRNFLQNEEIACDG- 



TM3 



AQYKASTVTQGSHNK-ACTMLFMVLYFFTMAGSVWVA/ILTITWFLA 

EEAAEPVLIQEGLKNTGCAIIFLLMYFFGMASSIWVA/ILTLTWFIiA 

RGASSPGARGEYEELGAVEQHVRYETTGPALCTVVFLLVYFFGMASSIWWVILSLTWFLA 

R EHNHIHYETTGPALCTIVFIiLVYFFGMASSIWWILSLTWFLA 

QEAGALYVIQEGLENTGCTLVFLLLYYFGMASSLWWWLTLTWFIiA 

DGARTVAQGTKKE-GCTILFMMIiYFFSMASSIWWVILSIiTWFIiA 

DG YRTVGQGTKKE - GCT I LFMMLYFFSMAS S I WWVI hS LTW FLA 

RLQMMSTITQGHRQTTSCTVLFMALYFCCiyiAAFAWWSCLAFAWFLA 

LLLRESSTGPHSCTLVFLLTYFFGMASSIWWVILTFTWFLA 

* ; : : : . . * * :,::::*: 
™^_^-> extracellular domain:loop 24-1 



AVPKWGSEAIEKKALLFHASAWGI PGTLTI ILIiAMNKIEGDNISGVCFVGLYDVDALRYF 
AGLKWGHEAIEMHSSYFHIAAWAIPAVKTIVILIMRLVDADELTGLCYVGNQNLDALTGF 
AGMKWGNEAIAGYSQYFHI^WLVPSVKSIAVLALSSVDGDPVAGICYVGNQSLDNLRGF 
AAMKWGNEAIAGYGQYFHLAAWLIPSVKSITAIiALSSVDGDPVAGICYVGNQNLNSLRRF 
AGKKWGHEAIEAHGSYFHMAAWGLPALKTIVILTLRKVAGDELTGLCYVASTDAAALTGF 
AGMKWGHEAIEANSQYFHLAAWAVPAIKTITILALGQVDGDVLSGVCFVGLNNVDALRGF 
AGMKWGHAAIEANSQYFHLAAWAVPAVKTITILAMGQIDGDLIiSGVCFVGLNRLDPIiRGF 
AGLKWGHEAIENKSHLFHLVAWAVPALQTISVLAIiAK\^GDILSGVCFVGQLDTHSLGAF 
AGLKWGNEAITKHSQYFHLAAWLIPTVQSVAVLLLSAVDGDPILGICYVGNLNPDHLKTF 



Figure 2c 
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0 



£z3/inouse 
fz4 /mouse 
f z8/mouse 
£z5/huinan 
fzdS /human 
fzl/rat 
fz2/rat 
f z/Dros 
f z2/Dros/ 



£z3 /mouse 
f z4/mouse 
£z8/mouse 
f z5/h\iman 
£zd9 /human 
£zl/rat 
£z2/rat 
£ z/Dros 
£z2/Dros/ 



TM5 



VLAPLCLYVWGVSLLLAGIISLNRVRIEIPLEKE NQDKLVKFMIRIGVFSILYL 

WAPLFTYLVIGTLFIAAGLVALFKIRSNLQK-DG TKTDKLERLMVKIGVFSVLYT 

VLAPLVIYLFIGTMFLLAGFVSLFRIRSVIKQQGGP TKTHICLEKLMIRLGLFTVLYT 

VLGPLVLYLIjVGTLFLLAGFVSLFRIRSVIKQ-GG TKTDKLEKLMIRIGIFTIiIiYT 

VLVPLSGYLVLGSSFIiliTGFVALFHIRKIMKT-GG TNTEKLEKLWKIGVFSILY.T 

VLAPLFVYLFIGTSFIiliAGFVSLFRIRTIMKH-DG TKTEKLEKLMVRIGVFSVlVt ■ 

VLAPLFVYLFIGTSFLLAGFVSLFRIRTIMKH-DG TKTEPIiERLMVRIGVFSVLYT 

LILPLCIYIiSIGALFLLAGFISLFRIRTVMKT-DG KRTDKLERLMLRIGFFSGLFI 

VLAPLFVYLVIGTTFLMAGFVSLFRIRSVIKQQGGVGAGVKADKLEKLMIRIGIFSVLYT 



TM6 



extracellular domain loop 3 



^1- 



VPLLWIGCYFYEQAYRGIWETTWIQERCREYHIPCPYQVTQMS RPDLILFLM 

VPATCVIAGYFYEISIWALFRYSADDS NMAVEML 

VPAAVWACLF YEQHNRPRWEATHNCPCLRDLQPDQARR PDYAVFML 

VPASIWACYLYEQHYRESWEAZOiTCACPGHDTGQPRAK PEYWVLML 

VPATCVIVCYVYERLNMDFWRLPJ^TEQPCAAAAGPGGRRDCSLP GGSVPTVAVFML 

VPATIVIACYFYEQAFRDQWERSVrVAQSCKSYAIPCPHLQGGGGVPPHPPMSPDFTVFMI 

VPATIVIACYFYEQAFREHVJERSWSQHCKSIiAIPCPAHYT PRTSPDFTVYMI 

LPAVGLLGCLFYEYYNFDEV^MIQVTHRDICKPFSIPCPAARAPGS PEARPIFQIFMV 

VPATIVIGCYIiYEAAYFEDWIKALACPCAQVK--GPGKK PLYSVLML 



TM7 



fz3/mouse KYLMALIVGIPSIFVrVGSKKTCFEWASFFHGRRKKEIVNESRQVLQEPDFAQSLLRDPNT 

£z4/mouse KIFMSLLVGITSGMWIWSAKTLHTWQKCS NRLVNSGKVK REKRG 

f z8/mouse KYFMCLWGITSGW?VWSGKTLESV7RALC TRCCWASKGAAVGAGAGGSG 

fz5/human KYFMCLWGITSGV^WIWSGKTVESWRRFT SRCCCRPR RGHK- 

f zd9/human KIFMSLWGITSGW^'VWSSKTFQTVJQSLC YRKIAAGRARA KACRA 

£zl/rat KYLMTLIVGITSGFWIWSGKTLNSWRKFY TRLTNSK QGETT 

£z2/rat . KYLMTLI VGITSGFWIWSGKTLHSWRKFY- TRLTNSR- - HGETT 

£z/Dros KYLCSMLVGVTSSW7LYSSKTMVSHRNFV- - — -ERLQGKEPRT -RAQAY 

£z2/Dros/ KYFMALAVGITSGIT'/IWSGKTLESWRRFW RRLLGAPDRTGANQALIKQR 



Figure 3 



Sequence alignment of a portion of the aminoterminal extracellular region of human 

Frizzled receptors 



HF^l 
HEV22 

HFgf 

HF26 

i IS 

HFZ7 

hfIb 

HF^ 

HFyio 



-GFPGGAG ASERGKFSCPR 



■PPGA- 



VGQNTSDKGT- - - PSLLPEFWTSNPQHGGGGHRG 

VGQNHSEDGA PALLTTAPPPGLQPGAGGTPG _ // r>n/-r^oo^«n^..,^. 

LVDLNLAG- EPTEGAPV- — ^ - ^.^SSnv^'^^''^''^^"^^^^^^ 

. AVQRDYG -FWC 

- VPLPHKTPI QD 

TFDPHTEF LGPQKKTE - i::"":" "ASp'"^" "^^^ 

VGQNTSDGSGGPGGGPTAYPTAPYLPDLPFTALPPG . . ASDGRGRPAP 

■C^©YNRTDLTTAAPSPPRRLPPPPP-GEQPPSGSGHGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGK^ 

cmeapena-tagpaephkglgmlpv _ Tdo cepgcqc 

NYLCMEAPNN- - - -GSDEPTRGSGLFPP- t jDn^n^^I.T ' 

-T LFRPQRPHSAQ EHP 



CMEGPGD-- EE 

CMDYNRSEATTAPPRPFPAKPTLPG- 



Figure 4 




Figure 5 



Effect of antibodies SNU 1076 Cells 




Figure 6 



Effect of antibodies on SNU 1076 cells 
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Control Isotype Frizzled-2 
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Figure 8a 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
HFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MPZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 



1-^ amino terminal domain 

MAEEEAPKKSRAAGGGASWELCAGALSARLAEEGSGDAGGRRRPPVDPRRIJUIQLLLLLW 
MAEEAAPSESRAAGR-LSLELCAEALPGRREEVGHEDTASHRRPRADPRRWASGLLLLLW 

MRPRSALPRLLLPLL 

""I"-"-- MAMTWIVFSLWPLTV 

MAVSWIVFDLWLLTV 

" MAWRGAGPSVPGAPGGVGLSLGLLLQ 

]^ MAWPGTGPSSRGAPGGVGLRLGLLLQ 

MARPDPSAPPSLIi- -LLL 

MEMFTFLIiTCI. ^• 

l _ l _ _ l _ _ _ _ _ l MERSPFLLACI 

MRDPGAAAPLSSLGLCALVIiA 

I MRGPGTAASHSPLGLCALVIiA 

MEWGYLLEVTSLIiAAIiAL 

_ _ ' MEWGYLLEVTSLIiAAIiAV 

MAVAPL-RGALLLWQLLA 

1 MAVPPLLRGALLLWQLIiA 

III. Ill MQRPGPRLWLVLQ 



LLEAPLLLGVRAQAAGQGPGQGP6PGQQPPPPPQQQQSGQQYNGERGISVPDHGYCQPIS 

LLEAPLLLGVRAQAAGQVSG PGQQAPPPPQPQQSGQQYNGERGISIPDHGYCQPIS 

TTpA A GPAQFHGEKGISIPDHGFCQPIS 

PMGHT- GGHSLFS CEPIT 

PLGoi GGHSLFS CEPIT 

LLLLLG PARGFGDEEE JJ^^^J 

PLLLLR PTLGFGDEEE RRCDPIR 

T noT VC RAAAASKAPV CQEIT 

tJ?LL RGHSLFT CEPIT 

LLPLV RGHSLFT CEPIT 

TTQj^ SAGAGAQPYHGEKGISVPDHGFCQPIS 

LLGAL - PTDTRAQPYHGEKGISVPDHGFCQPIS 

J npqqp AAAASAKELA CQEIT 

AAAASAKELA CQEIT 

^Qj^ EIGRFDPERGR- - -GAAPCQAVE 

TGGAAL EIGRFDPERGR ---GPAPCQAME 

^QSCA AISSMDMERP GDGKCQPIE 

IPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCT-V 
IPLCTDMAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCT-V 
IPLCTDIAYKQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCT-V 
LRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVWLDCSRDFRPFLCALYAPICM-E 
LRMCQDLPYNTTFMP^^^LNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAPrCM-E 
ISMCQNLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEK 
lAMCQNLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEK 
VPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFLCTMYTPICLPD 
VPRCMKMAYNMTFFPNLMGHYDQSIAAVEMEHFLPLANLECSPNIETFLCKAFVPTCI-E 
VPRCMKMTYNMTFFPNLMGHYDQGIAAVEMGHFLHLANLECSPNIEMFLCQAFIPTCT-E 
IPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCT-V 
IPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCT-V 
VPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLED 
VPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLED 



HFZ9 
MFZ9 
HFZIO 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
KFZIO 



Figure 8b 




IPMCRGl8?NLTRMPNLLGHTSCK3EAAAEIJ^FAPLVQYOTffraLRFFLCSLY^^ 
IPMCRGIGYNLTRMPNLLGHTSQGEAAAQLAEFSPLVQYGCHSHLRFFLCSLYAPMCTDQ 
IPMCKDIGYNMTRMPNLMGHENQREAAIQLHEFAPLVEYGCHGHLRFFLCSLYAPMCTEQ 

LEQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHG - - AGELCVGQNTSDKGT 
LEQALPPCRSIiCERARQGCEALMNKFGFQWPDTLKCEKFPVHG - - AGELCVGQNTSDKGT 
LEQAIPPCRSICERARQGCEALMNKFGFQWPERLRCEHFPRHG--AEQICVGQNHSEDGA 
YGRVTLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCD-EPYPRLVDLNLAG- - - 
YGRVTLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCD-EPYPRLVDLNLVG- - - 

INIPIGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQN-DHNHMCMEGPGD 

INIPIGPCGGMCLSVKRRCEPVLREFGFAWPDTLNCSKFPPQN-DHNHMCMEGPGD 

YHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLCMDYNRSEATT 

QIHWPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYCD-ETVPVTFDPHTEF- - - 

QIHVVLPCRKLCEKIVSDCKKLMDTFGIRWPEELECNRLPHCD-DTVPVTSHPHTEL- - - 

LDQAIPPCRSLCERARQGCEALMNKFGFQWPERLRCENFPVHG--AGEICVGQNTSDGSG 

LDQAIPPCRSLCERARQGCEALMNKFGFQWPERLRCENFPVHG--AGEICVGQNTSDGSG 

YKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQG-NPDTLCMDYNRTDLTT 

YKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQG-NPDTLCMDYNRTDLTT- 

VSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLPTRN-DPHALCMEAPENA-TA 

VSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLPTRN-DPHALCMEAPENA-TA 

VSTPIPACRVMCEQARLKCSPIMEQFNFKWPDSLDCRKLPNKN-DPNYLCMEAPNN 



in 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



PX PSIiLPE FWTSNPQHGGGGHRG 

PT- - -PSLLPEFWTSNGQHGGGGYRG 

PALLTTAPPPGLQPGAGGTPG 

EPTEGAPV 

DPTEGAPV 

EE 

EE 

APPRPFPAKPTLPG PPGA- PASGG- 

LGPQKKTE 

SGPQKKSD 

GPGGGPTAYPTAPYLPDLPFTALPPG """ 

GAGGSPTAYPTAPYLPDPPFTAMSP 

AAPSPPRRLPPPPP-GEQPPSGSGHGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGK 

AAPSPPRRLPPPPPPGEQPPSGSGHSRPPGARPPHRGGSSRGSGDAAAAPPSRGG K 

GPAEPHKGIiGMLPV ^ 

GPTEPHKGLGMLPV 

GSDEPTRGSGLFPP 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



GFPGGAG ASERGKFSCPRALKVPSYLNYHFLGEKDCGAPCEPTKVYGLMYFGPEEL 

GYPGGAG TVERGKFSCPRALRVPSYLNYHFLGEKDCGAPCEPTKVYGLMYFGPEEL 

GPGGGGAPPRYATLEHPFHCPRVLKVPSYLSYKFLGERDCAAPCEPARPDGSMFFSQE.ET 

VQRDYG FWCPRELKIDPDLGYSFLHVRDCSPPCP----NMYFR--REEL 

VQRDYG FWCPRELKIDPDLGYSFLHVRDCSPPCP NMYFR--REEL 

PLPHKTPI QPGEECHSVGTNSDQYIWVKRSIiNCVLKCGYDAGLY-SRSAK 

PLPHKTP I QPGEECHS VGSNSDQY I WVKRSLNCVLKCGYDAGLY - SRS AK 

ECPAGGPFV CKCREPFVPILKESHPLYNKVRTGQVPNCAVPCYQPSFSADER 

VQRDIG FWCPRHLKTSGGQGYKFLGIDQCAPPCP NMYFK--SDEL 

VpRDiG FWCPKHLRTSGDQGYRFLGIEQCAPPCP NMYFK--SDEL 

ASDGRGRPAF pFSCPRQLKVPPYLGYRFLGERDCGAPCEPGRANGLMYFKEEER 

-SDGRGRLSF ppSCPRQLKVPPYLGYRFLGERDCGAPCEPGRANGLMYFKEEER 

ARPPGGGAAP- - -CEPGCQCRAPMVSVSSERHPLYNRVKTGQIANCALPCHNPFFSQDER 
ARPPGGGAAP- - -CEPGCQCRAPMVSVSSERHPLYNRVKTGQIANCALPCHNPFFSQDER 

PRPARPPG DLGPGAGGSGTCENPEKFQYVEKSRSCAPRCGPGVEVFWSRRDK 

PRPARPPG DSAPGPGSGGTCDNPEKFQYVEKSRSCAPRCGPGVEVFWSRRDK 

FRPQRPHSAQ EHPLKDGGPGRGGCDNPGKFHHVEKSASCAPLCTPGVDVYWSREDK 



Figure 8c 

HFZl R^RjfljfwSVLCCASTLFTVLTYIiW 

MFZl RFSRTWIGIWSVLCCASTLFTVLTYLVDMPRFSYPERPIISLSGCYTAVAVAYIAGFLIiE 

HFZ2 RFARLWILTWSVLCCASTFFTVTTYLVDMQRFRYPERPTIFLSGCYTMVSVAYIAGFVLQ 

HPZ3 SFARYFIGLISIICIiSATLFTFLTFLIDVTRFRYPERPIIFYAVCYMMVSLIFFIGFLLE 

MFZ3 SFARYFIGLISIICLSATLFTFLTFLIDVTRFRYPERPIIFYAVCYMMVSLIFFIGFLLE 

HPZ4 EFTDIWMAWASLCFISTAFTVLTFLIDSSRFSYPERPIIFLSMCYNIYSIAYIVRLTVG 

MFZ4 EFTDIWMAVWASLCFISTTFTVLTFLIDSSRFSYPERPIIFLSMCYNIYSIAYIVRLTVG 

HFZ5 TFATFWIGLWSVLCFISTSTTVATFLIDMDTFRYPERPIIFLSACYLCVSLGFLVRLWG 

HPZ6 EFAKSFIGTVSIFCLCATLFTFLTFLIDVRRFRYPERPIIYYSVCYSIVSLMYFIGFLLG 

MFZ6 DFAKSFIGIVSIFCLCATLFTFLTFLIDVRRFRYPERPIIYYSVCYSIVSLMYFVGFLLG 

HFZ7 RFARLWVGWSVLCCASTLFTVLTYLVDMRRFSYPERPIIFLSGCYFMVAVAHVAGFLLE 

MFZ7 RFARLWVGVWSVLSCASTLFTVLTYLVDMRRFSYPERPIIFLSGCYFMVAVAHVAGFLLE 

HFZ8 AFTVFWIGLWSVLCFVSTFATVSTFLIDMERFKYPERPIIFLSACYLFVSVGYLVRLVAG 

MFZ8 AFTVFWIGLWSVLCFVSTFATVSTFLIDMERFKYPERPIIFLSACYLFVSVGYLVRLVAG 

HFZ9 DFALWMAWSALCFFSTAFTVLTFLLEPHRFQYPERPIIFLSMCYimrSLAFLIRAVAG 

MFZ9 DFALVWMAVWSALCFFSTAFTVFTFLLEPHRFQYPERPIIFLSMCYNVYSLAFIilRAVAG 

HFZIO RFAVWLAIWAVLCFFSSAFTVLTFLIDPARFRYPERPIIFLSMCYCVYSVGYIilRLFAG 

.. .. *.*:*:: ******** ;** 

|-> extracellular domain loop 1 

HFZl DRWCNDK FAEDGARTVAQGTKK 

MFZl DRWCNDK FAEDGARTVAQGTNK 

HFZ2 ERWCNER FSEDGYRTWQGTKK 

HFZ3 DRVACNAS - - 1 " - PAQYKASTVTQGSHN 

MFZ3 DRVACNAS S- - -PAQYKASTVTQGSHN 

HP24 RERISCDF EEAAEPVLIQEGLKN 

^24 RERISCDF EEAAEPVLIQEGLKN 

HFZ5 HASVACS RE HNHIHYETTGP 

JJP26 DSTACNKA D" " -EKLELGDTWLGSQN 

JJP26 NSTACNKA D- - -EKLELGDTWLGSKN 

HFZ7 DRAVCVER FSDDGYRTVAQGTKK 

MPZ7 DRAVCVER " " " - " FSDDGYRTVAQGTKK 

HFZ8 HEKVACSGGAPGAGGAGGAGGAAA-GAGAAGAGAGGPGGRGEYEELGAVEQHVRYETTGP 

MFZ 8 HE KVACSGGAPGAGGRGGAGGAAAAGAGAAGRGAS S PGARGE YEELGAVEQHVRYETTGP 

HFZ9 AQSVACD QEAGALYVIQEGLEN 

AQSVACD QEAGALYVIQEGLEN 

HFZIO AESIACD RDSGQLYVIQEGLES 



HFZl EGCTILFMMLYFFSMASSIVWVILSLTWFIiAAGMKVJGHEAIEANSQYFHLAAWAVPAIKT 

MFZl EGCTILFMMLYFFSMASSIWWILSLTWFLAAGMKt'JGHEAIEANSQYFHLAAWAVPAIKT 

HFZ2 EGCTILFMMLYFFSMASSIWWVILSIiTWFLAAGMKWGHEAIEANSQYFHLAAWAVPAVKT 

HFZ3 KACTMLFMILYFFTr^AGSVWVA^ILTITWFLAAVPKWGSEAIEKKALLFHASAWGIPGTLT 

MFZ3 KACTMLFMVLYFFTMAGSVWWVILTITWFLAAVPKWGSEAIEKKALLFHASAWGIPGTLT 

HFZ4 TGCAIIFLLMYFFGMASSIWWVILTLTWFLAAGLK^'JGHEAIEMHSSYFHIAAWAIPAVKT 

MFZ4 TGCAIIFLLMYFFGMASSIWWVILTLTWFLAAGLKWGHEAIEMHSSYFHIAAWAIPAVKT 

HFZ5 ALCTIVFLLVYFFGMASSIWWVILSLTWFLAAAMKWGNEAIAGYGQYFHLAAWLIPSVKS 

HFZ6 KACTVLFMLLYFFTMAGTVl'IWVILTITWFLAAGRKWSCEAIEQKAVWFHAVAWGTPGFLT 

MFZ6 KACSWFMFLYFFTMAGTVWWVILTITWFLAAGRKWSCEAIEQKAVWFHAVAWGAPGFLT 

HFZ7 EGCTILFMVLYFFGMASSIWWVILSLTWFLAAGMKWGHEAIEANSQYFHLAAWAVPAVKT 

MFZ7 EGCTILFMVLYFFGMASSIWVA^ILSLTWFLAAGMKWGHEAIEANSQYFHLAAWAVPAVKT 

HFZ8 ALCTWFLLVYFFGMASSIWWVILSLTWFLAAGMKWGNEAIAGYSQYFHLAAWLVPSVKS 

MFZ8 ALCTWFLLVYFFGMASSIWVA/ILSLTWFLAAGMKl'/GNEAIAGYSQYFHLAAWLVPSVKS 

HFZ9 TGCTLVFLLLYYFGMASSLWWWLTLTWFLAAGKKWGHEAIEAHGSYFHMAAWGLPALKT 

MFZ9 XGCTLVFLLLYYFGMASSLWWVVLTLTWFLAAGKKV7GHEAIEAHGSYFHMAAWGLPALKT 

HFZIO TGCTLVFLVLYYFGMASSLWWWLTLTWFLAAGKKWGHEAIEANSSYFHLAAWAIPAVKT 

*...*. .*.* *★..***;*;;****** **, *** . ** ** *. : 

1-^ extracellular domain loop 2 ^| 

HFZl iTILALGQVDGDVLSGVCFVGLNNVDALRGFVLAPLFVYLFIGTSFLLAGFVSLFRIRTI 

MFZl ITILALGQVDGDVLSGVCFLGLNNVDALRGFVLAPLFVYLFIGTSFLLAGFVSLFRIRTI 

HFZ2 iTILAMGQIDGDLLSGVCFVGLNSLDPLRGFVLAPLFVYLFIGTSFLLAGFVSLFRIRTI 

HFZ3 iiLLAMNKIEGDNISGVCFVGLYDVDALRYFVLAPLCLYVWGVSLLLAGIISLNRVRIE 

MFZ3 IILLAMNKIEGDNISGVCFVGLYDVDALRYFVLAPLCLYVWGVSLLLAGIISLNRVRIE 



HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
HFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
HFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 
HFZ7 
MFZ7 
HFZ8 
MFZ8 
HFZ9 
MFZ9 
HFZIO 



# Figure 8d 
racellular domain loop 2 ^| 
ivilimrlvdadeltglcyvgnqnldaltgfwaplftylWCtlfiaaglvalfkir^ 

IVILIMRLVDADELTGLCYVGNQNLDALTGFWAPLFTYLVIGTLFIAAGLVALFKIRSN 

ITALALSSVDGDPVAGICYVGNQNLNSLRRFVLGPLVLYLLVGTLFLLAGFVSLFRIRSV 

VMLLAMNKVEGDNISGVCFVGLYDLDASRYFVLLPLCLCVFVGLSLLIAGIISI^^^ 

VMLIJ^KVEGDNISGVCFVGLYDLDASRYFVLLPLCLCVFVGLSLLIJ^GIISLN^ 

ITILAMGQVDGDLLSGVCYVGLSSVDALRGFVLAPLFVYLFIGTSFLLAGFVSLFRIRTI 

ITILAMGQVDGDLLSGVCYVGLSSVDALRGFVLAPLFVYLFIGTSFLLAGFVSLFRIRTI 

lAVIALSSVDGDPVAGICYVGNQSLDNLRGFVLAPLVIYLFIGTMFLLAGFVSLFRIRSV 

lAVLALSSVDGDPVAGICYVGNQSLDNLRGFVLAPLVIYLFIGTMFLLAGFVSLFRIRSV 

IVILTLRKVAGDELTGLCYVASTDAAALTGFVLVPLSGYLVLGSSFLLTGFVALFHIRKI 

IWLTLRKVAGDELTGLCYVASMDPAALTGFVLVPLSCYLVLGTSFLLTGFVALFHIRKI 

ILILVMRRVAGDELTGVCYVGSMDVNALTGFVLIPLACYLVIGTSFILSGFVALFHIRRV 

. *..*-**. , **. ** :.:* :::*:::* ::*^ 

• ' * 1^ extracellular domain loop 3 

MKH--DGTKTEKLEKLMVRIGVFSVLYTVPATIVIACYFYEQAFRDQWERSWVAQSCKSy 

MKH--DGTKTEKLEKLMVRIGVFSVLYTVPATIVIACYFYEQAFRDQWERSWVAQSCKSY 

MKH--DGTKTEKLERLMVRIGVFSVLYTVPATIVIACYFYEQAFREHWERSWVSQHCKSL 

IPL- -EKENQDKLVkFMIRIGVFSILYLVPLLWIGCYFYEQAYRGIWETTWIQERCREY 

IPL--EKENQDKLVKFMIRIGVFSILyLVPLLWIGCyFYEQAYRGIWETTWIQERCREY 

LQK--DGTKTDKLERLMVKIGVFSVLYTVPATCVIACyFyEISNWALFRYSADDSNMAV- 

LQK--DGTKTDKLERLMVKIGVFSVLYTVPATCVIACYFYEISNWALFRySADDSNMAV- 

IKQ--GGTKTDKLEKLMIRIGIFTLLYTVPASIWACYLyEQHYRESWEAALTCACPGHD 

IQH--DGRNQEKLKKFMIRIGVFSGLYLVPLVTLLGCYVYEQVNRITWEITWVSDHCRQY 

IQH - -DGRNQEKLKKFMIRIGVFSGLYLVPLVTLLGCYVYELVNRITWEMTWFSDHCHQY 

MKH--DGTKTEKLEKLMVRIGVFSVLYTVPATIVLACYFyEQAFREHWERTWLLQTCKSY 

MKH--DGTKTEKLEKLMVRrGVFSVLyTVPATIVLACYFYEQAFREHWERTWLLQTCKSY 

IKQQDGPTKTHKLEKLMIRLGLFTVLYTVPAAVWACLFYEQHNRPRWEATHNCPCLRDL 

IKQQGGPTKTHKLEKLMIRLGLFTVLYTVPAAWVACLFYEQHNRPRWEATHNCPCLRDL 

MKT- -GGTNTEKLEKLMVKIGVFS ILYTVPATCVI VCYVYERLNMDFWRLRATEQPCAAA 

MKT--GGTNTEKLEKLMVKIGVFSILyTVPATCVIVCyVYERLNMDFWRLRATEQPCTAA 

MKT--GGENTDKLEKLMVRIGLFSVLYTVPATCVIACYFXEHLNMDYWKILAAQHKCKM- 

. : .** ::*:::*:*: ** ** :: * . * 

AIPCPHLQAGGGAPPHPPMSPDFTVFMIKYLMTLIVGITSGFWIWSGKTLNSWRKFYTRL 

AIPCPHLQGGGGVPPHPPMSPDFTVFMIKYLMT LNSWRKFYTRL 

;^ipcp AHYTPR--MSPDFTVYMIKYLMTLIVGITSGFWIWSGKTLHSWRKFYTRL 

Hipcp YQVTQMSRPDLILFLMKYLMALIVGIPSVFWVGSKKTCFEWASFFHGR 

Hipcp YQVTQMSRPDLILFLMKYLMALIVGIPSIFWVGSKKTCFEWASFFHGR 

EMLKIFMSLLVGITSGMWIWSAKTLHTWQ-KCSNR 

'* EMLKIFMSLLVGITSGMWIWSAKTLHTWQ-KCSNR 

TGQpR AK pEYWVLMLKYFMCLWGITSGVWIWSGKTVESWRRFTSRC 

Hipcp YQAKAKARPELALFMIKYLMTLIVGISAVFWVGSKKTCTEWAGFFKRN 

Ripcp YQANPKARPELAIiFMIKYLMTLIVGISAVFWVGSKKTCTEWAGFFKRN 

;^VPCP PGHFPPM- - -SPDFTVFMIKYLMTMIVGITTGFWIWSGKTLQSWRRFYHRL 

;^VPCP pRHFSPM---SPDFTVFMIKYIiMTMIVGITTGFWIWSGKTLQSWRRFYHRL 

QPDOA RR PDYAVFMLKYFMCLWGITSGVWVWSGKTLESWRSLCXRC 

QPX)QA RR pDYAVFMLKYFMCLWGITSGVWVWSGKTLESWRALCTRC 

AGPGG RRDCSLPGGSVPTVAVFMLKIFMSLWGITSGVWVWSSKTFQTWQSLCYRK 

TVPGG RRDCSLPGGSVPTVAVFMLKIFMSLWGITSGVWVWSSKTFQTWQSLCYRK 

NNQTK TLDC-LMAASIPAVEIFMVKIFMLLWGITSGMWIWTSKTLQSWQQVCSRR 



HFZl 
MFZl 
HFZ2 
HFZ3 
MFZ3 
KFZ4 
MFZ4 
HFZ5 
HFZ6 
MFZ6 



TN--SKQGETTV 

TN--SKQGETTV 

TN--SRHGETTV 

RKKEIVNESRQVLQEP 

RKKEIVNESRQVLQEP 

LVNSGKVKREKRGNGW 

LVNSGKVKREKRGNGW 

CC-RPRRGHKSGGA ■ 

RKRDPISESRRVLQESCEFFLKHNSKVKHKKKHYKPSSHKLKVISKSMGTSTGATANHGT 

RKRDPISESRRVLQESCEFFLKHNSKVKHKKKHGAPGPHRLKVISKSMGTSTGATTNHGT 



-DFAQSLLRDPNTPIIRKSRGTSTQGTSTHAS 
-DFAQSLLRDPNTPI IRKSRGTSTQGTSTHAS 

VKPGKGSE 

VKPGKGNE 

MA--AG-D 



Figure 8e 



iL. .: A 



HFZ7 SH-- 

MFZ7 SH--SSKGETAV 

HP Z 8 C W - AS KG AAVGGG AG A T AAGGGGGPGGGGGGG P 

MFZ8 CW-ASKGAAVGAGAGG SGPGGSGP GP 

HFZ9 I A- -AGRARAKACRAP GSYGRGTHC 

MFZ9 MA- -AGRARAKACRTP GGYGRGTHC 

HPZIO LKKKSRRKPASVITSG GIYKKAQH 



HFZl - 

MFZl 

HPZ2 

HFZ3 STQLAMVDDQRSKAGSIHSKVSSYHGSLHRSRDGRyTPCSYRG--MEERLPHGSMS-RLT 

MPZ3 STQLAMVDDQRSKAGSVHSKVSSYHGSLHRSRDGRYTPCSYRG--MEERLPHGSMS-RLT 

HFZ4 TW 

MFZ4 TW 

HFZ5 YPEASAALTGRTGPPGPAATYHKQVSLSHV 

HFZ6 SAVAITSHDYLGQETLTEIQTSPETSMREVKADGASTPRLREQDCGEPASPAASIS-RIiS^j 

MFZ6 samaiadhdylgqetstevhtspeasvkegradrantpsakdrdcgesagpssklsgnrn' 

HFZ7 

MFZ7 

HFZ8 gggggpgggggslysdvstgltwrsgtas-svsypkqmplsqv 

MFZ8 ggggghgggggslysdvstgltwrsgtas-svsypkqmplsqv = 

HFZ9 H YKAPTWLHMTKTDPS LENPTHL 

MFZ9 H YKAPTWLHMTKTDPSLENPTHL 

HFZIO PQKT - HHGKYE I PAQS PTC V 



HFZl -- 

MFZl 

HFZ2 

HFZ3 DHSRHSSSHRLNEQSRHSSIRDLSNNPMTHITHGTSMNRVIEEDGTSA 

MFZ3 DHSRHSSSHRLNEQSRHSSIRDLSNNPMTHITHGTSMNRVIEEDGTSA 

HFZ4 

MFZ4 - 

HFZ5 -- 

HFZ6 GEQVDGKG--QAGSVSESARSEGRISPKSDITDTGLAQSNNLQVPSSSEPSSLKGSTSLL 

MFZ6 GRESRAGGLKERSNGSEGAPSEGRVSPKSSVPETGLIDCSTSQAASSPEPTSLKGSTSLP 

HFZ7 

MFZ7 

HFZ8 

MFZ8 

HFZ9 

MFZ9 

HFZIO 



HFZl -- 

MFZl 

HFZ2 

HFZ3 r 

MFZ3 

HFZ4 

MFZ4 

HFZ5 

HFZ6 VHPVSGVRKEQGGGCHSDT 

MFZ6 VHSASRARKEQGAGSHSDA 

HFZ7 

MFZ7 

HFZ8 

MFZ8 

HFZ9 



